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FLAME RETARDANT POLYCARBONATE 
RESIN COMPOSITION 

FIELD OF THE INVENTION 

The present invention relates to a flame retardant ther 
moplastic resin composition. More particularly, the present 
invention relates to a flame retardant thermoplastic resin 
composition that comprises a polycarbonate resin, a rubber 
modified Styrene-grafted copolymer, a styrene-containing 
copolymer, a (meth)acrylic acid ester copolymer, a phos 
phoric acid ester as a flame retardant and a fluorinated 
polyolefin resin. 

BACKGROUND OF THE INVENTION 

Polycarbonate resin is excellent in transparency, mechani 
cal Strength and heat resistance, therefore, the resin is widely 
applied to electric or electronic goods, automobile parts, 
office Supplies, etc. However, the polycaronate resin has 
poor processability and notched impact Strength. In order to 
overcome the Shortcomings, the polycarbonate resin is 
blended with other polymer resin(s). For example, a blend of 
a polycarbonate resin and a rubber modified Styrene grafted 
polymer is a resin composition which has improved pro 
ceSSability maintaining the good notched impact Strength. 

The polycarbonate resin compositions should further have 
good flame retardancy as well as high mechanical Strength 
because the resin compositions are applied to electric or 
electronic goods, automobile parts, office Supplies, etc. 
When such blends of polycarbonate resin and styrene 
containing copolymer are retained at a high temperature 
during extrusion or injection, the domain size is getting 
larger. If the viscosity of the blend becomes lower, the 
domain size is easily getting larger. If the domain size is 
getting larger, the mechanical properties of a molded article 
are rapidly deteriorated. 
To provide the polycarbonate resin with good flame 

retardancy, a halogen-containing flame retardant and/or an 
antimony-containing compound were used. U.S. Pat. NoS. 
4,983,658 and 4,883,835 disclose resin compositions 
employing a halogen-containing compound as flame retar 
dant. However, the disadvantages could be observed that the 
halogen-containing compound results in the corrosion of the 
mold itself by the hydrogen halide gases released during the 
molding proceSS and is fatally harmful due to the toxic gases 
liberated in case of fire. Especially, Since a polybromodiphe 
nyl ether, mainly used for a halogen-containing flame 
retardant, can produce toxic gases Such as dioxin or furan 
during combustion, flame retardants which are prepared 
without a halogen-containing compound have become a 
major concern in this field. 
A general method is employ a phosphoric acid ester 

compound as flame retardant to provide the polycarbonate 
resin with flame retardancy without using a halogen 
containing compound. However, the more phosphoric acid 
ester compound is used, the lower the heat resistance of the 
resin composition is getting and the more easily the coales 
cence of the domain resin occurs. The is large sized domain 
resin functions as a fuel Source when combusting, resulting 
that the combustion time is lengthened not to give good 
flame retardancy. Further the resin composition containing a 
low molecular phosphoric acid ester has a poor weld-line 
Strength. 

U.S. Pat. No. 5,292,786 discloses a resin composition 
composed of a polycarbonate resin, an ABS resin, a phos 
phorous flame retardant and a polyalkylmethacrylate resin. 
However, if the polyalkylmethacrylate resin is used in 
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2 
excess of a certain amount, the polyalkylmethacrylate resin 
is depolymerized and results in poor heat resistance, appear 
ance and flame retardancy. 
The present inventors have developed a flame retardant 

thermoplastic resin composition that comprises a polycar 
bonate resin, a rubber modified Styrene-grafted copolymer, a 
styrene-containing copolymer, a (meth)acrylic acid ester 
copolymer, a phosphoric acid ester as a flame retardant and 
a fluorinated polyolefin resin, which does not show coales 
cence of the domain resin that might be caused by the low 
Viscosity at a high temperature, lowering of flame 
retardancy, Weld-line Strength and mechanical properties 
Such as impact Strength, and which has a good balance of 
physical properties Such as impact Strength, heat resistance, 
heat Stability, processability and appearance. 

OBJECTS OF THE INVENTION 

A feature of the present invention is the provision of a 
flame retardant thermoplastic resin composition that does 
not show coalescence of the domain resin that might be 
caused by the low Viscosity at a high temperature during 
extrusion or injection. 

Another feature of the present invention is the provision 
of a flame retardant thermoplastic resin composition with 
good flame retardancy. 
A further feature of the present invention is the provision 

of a flame retardant thermoplastic resin composition with 
good mechanical properties Such as impact Strength at a high 
temperature during extrusion or injection. 
A further feature of the present invention is the provision 

of a flame retardant thermoplastic resin composition with 
good weld-line strength. 
A further feature of the present invention is the provision 

of a flame retardant thermoplastic resin composition with a 
good balance of physical properties Such as impact Strength, 
heat resistance, heat Stability, processability and appearance. 

Other objects and advantages of this invention will be 
apparent from the ensuing disclosure and appended claims. 

SUMMARY OF THE INVENTION 

A flame retardant thermoplastic resin composition accord 
ing to the present invention comprises (A) about 45 to 95 
parts by weight of a polycarbonate resin, (B) about 1 to 50 
parts by weight of a rubber modified Styrene-grafted copoly 
mer prepared by graft-polymerizing (b) about 5 to 95 parts 
by weight of a monomer mixture consisting of about 50 to 
95% by weight of styrene, C.-methylstyrene, halogen- or 
alkyl-substituted styrene or a mixture thereof and about 5 to 
50% by weight of acrylonitrile, methacrylonitrile, maleic 
acid anhydride, C alkyl- or phenyl N-Substituted male 
imide or a mixture thereof onto (b) about 5 to 95 parts by 
weight of a rubber polymer Selected from the group con 
Sisting of butadiene rubber, acryl rubber, ethylene-propylene 
rubber, styrene-butadiene rubber, acrylonitrile-butadiene 
rubber, isoprene rubber, copolymer of ethylene-propylene 
diene (EPDM), poly organosiloxane-polyalkyl(meth) 
acrylate rubber or a mixture thereof, (C) about 0.5 to 50 parts 
by weight of a styrene-containing copolymer polymerized 
with (c) about 50 to 95% by weight of styrene, 
C.-methylstyrene, halogen- or alkyl-Substituted Styrene or a 
mixture thereof and (c) about 5 to 50% by weight of 
acrylonitrile, methacrylonitrile, maleic acid anhydride, C. 
alkyl- or phenyl N-substituted maleimide or a mixture 
thereof, (D) about 0.5 to 50 parts by weight of a (meth) 
acrylic acid ester copolymer polymerized with (d) about 44 
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to 90% by weight of a Cls methacrylic acid alkyl ester, a 
Cs acrylic acid alkyl ester, or a mixture thereof, (d) about 
5 to 55% by weight of styrene, C.-methylstyrene, halogen- or 
alkyl-substituted Styrene or a mixture thereof and (d) about 
1 to 20% by weight of acrylonitrile, methacrylonitrile, or a 
mixture thereof, (E) about 1 to 30 parts by weight of a 
phosphoric acid ester as a flame retardant, and (F) about 0.05 
to 5.0 parts by weight of a fluorinated polyolefin resin with 
average particle size of about 0.05 to 1000 um and density 
of about 1.2 to 2.3 g/cm as per 100 parts by weight of 
(A)+(B)+(C)+(D). 

DETAILED DESCRIPTION OF THE 
INVENTION 

Aflame retardant thermoplastic resin composition accord 
ing to the present invention comprises (A) about 45 to 95 
parts by weight of a polycarbonate resin, (B) about 1 to 50 
parts by weight of a rubber modified Styrene-grafted 
copolymer, (C) about 0.5 to 50 parts by weight of a styrene 
containing copolymer, (D) about 0.5 to 50 parts by weight 
of a (meth)acrylic acid ester copolymer, (E) about 1 to 30 
parts by weight of a phosphoric acid ester as a flame 
retardant, and (F) about 0.05 to 5.0 parts by eight of a 
fluorinated polyolefin resin. Each component will be 
described in detail as follow: 

(A) Polycarbonate Resin 
The polycarbonate resin is prepared by reacting a diphe 

nol represented by the following formula (I) with a 
phosgene, a halogen formiate or a carboxylic acid diester: 

"O)--O" 
where A is a Single bond, a C-5 alkylene group, a C2-s 

alkylidene group, a C cycloalkylidene group, S or 
SO. 

The examples of the diphenol include hydroquinone, 
resorcinol, 4,4'-dihydroxydiphenol, 2,2-bis-(4- 
hydroxyphenyl)-propane, 2,4-bis-(4-hydroxyphenyl)-2- 
methylbutane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane, 2,2- 
bis-(3-chloro-4-hydroxyphenyl)-propane, and 2,2-bis-(3,5- 
dichloro-4-hydroxyphenyl)-propane. More preferable 
diphenols are 2,2-bis-(4-hydroxyphenyl)-propane, 2,2-bis 
(3,5-dichloro-4-hydroxyphenyl)-propane, and 1,1-bis-(4- 
hydroxyphenyl)-cyclohexane, and the most preferable 
diphenol is 2,2-bis-(4-hydroxyphenyl)-propane called 
bisphenol A. 
In the present invention it is preferable that the polycar 

bonate resin (A) has a weight average molecular weight 
(M) of about 10,000 to 200,000, more preferably about 
15,000 to 80,000. 
A polycarbonate with branched chains may be preferably 

used. In particular a compound with 3 Valences or above 
may be added in an amount of about 0.05 to 2 mol % per the 
total moles of the diphenol to be used. A homopolymer of 
polycarbonate, a copolymer of polycarbonate or a mixture 
thereof may be used in this invention. Some portion of the 
polycarbonate resin may be replaced with an aromatic 
polyester-carbonate resin that is obtained by polymerization 
in the presence of an ester precursor, Such as difunctional 
carboxylic acid. The polycarbonate resin is used in an 
amount of about 45 to 95 parts by weight as per the flame 
retardant thermoplastic resin composition according to the 
present invention. 

(I) 
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4 
(B) Rubber Modified Styrene-Grafted Copolymer 

The rubber modified Styrene-grafted copolymer according 
to the resent invention is prepared by graft-polymerizing 
(b) about 5 to 95 parts by weight of a monomer mixture 
consisting of about 50 to 95% by weight of styrene, 
C.-methylstyrene, halogen- or alkyl-Substituted Styrene or a 
mixture thereof and about 5 to 50% by weight of 
acrylonitrile, methacrylonitrile, maleic acid anhydride, C. 
alkyl- or phenyl N-substituted maleimide or a mixture 
thereof onto (b) about 5 to 95 parts by weight of a rubber 
polymer Selected from the group consisting of butadiene 
rubber, acryl rubber, ethylene-propylene rubber, Styrene 
butadiene rubber, acrylonitrile-butadiene rubber, isoprene 
rubber, copolymer of ethylene-propylene-diene (EPDM), 
poly organosiloxane-polyalkyl(meth)acrylate rubber or a 
mixture thereof. 

Preferable examples of the rubber modified styrene 
grafted copolymer are grafted-polymers obtained by graft 
polymerizing a mixture of Styrene and acrylonitrile is 
grafted onto butadiene rubber, acryl rubber or Styrene 
butadiene rubber. The most preferable example of the rubber 
modified Styrene-grafted copolymer is a grafted-polymer 
that a mixture of Styrene and acrylonitrile is grafted onto 
butadiene rubber, which is called acrylonitrile-butadiene 
styrene (ABS) resin. 
The rubber modified styrene-grafted copolymer is used in 

an amount of about 1 to 50 parts by weight as per the flame 
retardant thermoplastic resin composition according to the 
present invention. The rubber polymer to prepare the rubber 
modified Styrene-grafted copolymer has preferably an aver 
age particle size of about 0.05 to 4.0 lim considering the 
impact Strength and appearance. 
The rubber modified Styrene-grafted copolymer according 

to the present invention can be prepared by a conventional 
polymerization proceSS. However, the copolymer can be 
preferably prepared by the emulsion or bulk process in 
which vinyl monomers are added to the rubber polymer 
using an initiator. 

(C) Styrene-Containing Copolymer 
The Styrene-containing copolymer is a copolymer that is 

polymerized with (c) about 50 to 95% by weight of styrene, 
C.-methylstyrene, halogen- or alkyl-Substituted Styrene or a 
mixture thereof and (c) about 5 to 50% by weight of 
acrylonitrile, methacrylonitrile, maleic acid anhydride, C. 
alkyl- or phenyl N-substituted maleimide or a mixture 
thereof A mixture of the copolymerS may be used as the 
component (C). The styrene-containing copolymer is used in 
an amount of about 0.5 to 50 parts by weight as per the flame 
retardant thermoplastic resin composition according to the 
present invention. 
The Styrene-containing copolymer can be produced as 

by-products when preparing the rubber modified Styrene 
grafted copolymer (B). The by-products are mostly pro 
duced when an exceSS of monomers are grafted onto a Small 
amount of rubber polymer or when a chain transferring 
agent is used in excess. The amount of the Styrene 
containing copolymer to be used in this invention does not 
include the amount of the by-products that might be pro 
duced during preparation of the rubber modified Styrene 
grafted copolymer (B). The styrene-containing copolymer is 
a thermoplastic resin that does not contain a rubber polymer 
component. 
The preferable examples of the Styrene-containing 

copolymer are a copolymer of Styrene and acrylonitrile, a 
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copolymer of C.-methylstyrene and acrylonitrile, and a 
copolymer of Styrene, C.-methylstyrene and acrylonitrile. 
The Styrene-containing copolymer is preferably prepared by 
emulsion, Suspension, Solution or bulk process, and has a 
weight average molecular weight (M) of about 15,000 to 
200,000. 

Another preferable example of the Styrene-containing 
copolymer is a copolymer of Styrene and maleic acid 
anhydride, which is prepared by a continuous bulk proceSS 
or a Solution process. The maleic acid anhydride is prefer 
ably used in the amount of about 5 to 25% by weight. The 
copolymer of Styrene and maleic acid anhydride has a 
weight average molecular weight (M) of about 60,000 to 
200,000 and an intrinsic viscosity of about 0.3 to 0.9. 

The Styrene for preparation of the component (C) in this 
invention can be replaced by p-methylstyrene, Vinyltoluene, 
2,4-dimethylstyrene or C.-methylstyrene. 

(D) (Meth)acrylic Acid Ester Copolymer 

The (meth)acrylic acid ester copolymer is prepared by 
polymerizing (d) about 44 to 90% by weight of a Cs 
methacrylic acid alkyl ester, a Cls acrylic acid alkyl ester, 
or a mixture thereof, (d) about 5 to 55% by weight of 
Styrene, C.-methylstyrene, halogen- or alkyl-Substituted Sty 
rene or a mixture thereof and (d) about 1 to 20% by weight 
of acrylonitrile, methacrylonitrile, or a mixture thereof. 

The Cs methacrylic acid alkyl ester is obtained from 
methacrylic acid and monohydryl alcohol containing 1 to 8 
carbon atoms and Cls acrylic acid alkyl ester from acrylic 
acid and monohydryl alcohol containing 1 to 8 carbon 
atoms. The examples of the acid alkyl ester include meth 
acrylic acid methyl ester, methacrylic acid ethyl ester, 
acrylic acid methyl ester, acrylic acid ethyl ester, and meth 
acrylic acid propyl ester. Methacrylic acid methyl ester is the 
most preferable. 

The (meth)acrylic acid ester copolymer according to the 
present invention functions as a compatibilizing agent. The 
(meth)acrylic acid ester Copolymer shows good compatibil 
ity with the components (A), (B) and (C), resulting to 
improve the compatibility of the flame retardant resin com 
position. 

The (meth)acrylic acid ester copolymer is preferably 
prepared by emulsion, Suspension, Solution or bulk process, 
and has a weight average molecular weight (M) of about 
20,000 to 300,000. 

The (meth)acrylic acid ester copolymer is used in an 
amount of about 0.5 to 50 parts by weight as per the flame 
retardant thermoplastic resin composition according to the 
present invention, preferably about 1 to 40 parts by weight. 

(E) Phosphoric Acid Ester as Flame Retardant 

The phosphoric acid ester as a flame retardant in this 
invention is classified into three flame retardants as follow, 
which can be used separately or in combination as a mixture. 
(E) Phosphoric Acid Ester 

The phosphoric acid ester is represented by the following 
formula (II), which is disclosed in Japanese Patent Publica 
tion No. 59-202,240. The phosphoric acid ester may be used 
in Single or in combination as a mixture. 
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(II) 

R-0--0 R-0--0 Rs 
O O 

R2 R4 

where R, R2, R and Rs are a Co aryl group or an 
alkyl-Substituted Co aryl group, respectively, prefer 
ably a phenyl group or an alkyl-Substituted phenyl 
group in which alkyl is methyl, ethyl, isopropyl, 
t-butyl, isobutyl, isoamyl ort-amyl, preferably methyl, 
ethyl, isopropyl or t-butyl, 

Ra is a Co-so aryl group or an alkyl-Substituted Co-so aryl 
group, preferably resorcinol, hydroquinone or 
bisphenol-A, and 

1 means number average degree of polymerization and is 
a value of 0 to 3. 

In the present invention, it is preferable to use an oligomer 
type phosphoric acid ester that is a derived from a Co aryl 
group and has an average value of 1 of about 0 to 3. The 
oligomer type phosphoric acid ester is a mixture of oligo 
mers in which 1 is 0, 1, 2 and 3, respectively. 
The representative examples of the phosphoric acid ester 

with 1=0 are tri(alkylphenyl)phosphate, di(alkylphenyl) 
monophenylphosphate, diphenylmono (alkylphenyl) 
phosphate and triphenylphosphate. The phosphoric acid 
ester can be used in Single or in combination as a mixture. 
(E) Phosphoric Acid Ester Morpholide Compound 
The phosphoric acid ester morpholide compound is rep 

resented by the following formula (III), which is used in 
Single or in combination as a mixture. The compound is 
prepared by reacting phosphorous oxychloride (POCl) with 
aromatic alcohol and morpholine. 

(III) 
O 

O N Peo 
\ / 

where R is a Co aryl group or an alkyl-Substituted 
Co-o aryl group, preferably a phenyl group, a cresyl 
group, a t-butylphenyl group, or an isopropylphenyl 
group, and X is an integer of 1 to 3. More preferably, R 
is a phenyl group or a cresyl group, and X is 1 or 2. 

The methods of preparation of the phosphoric acid ester 
morpholide compound are not limited, but the compound is 
generally prepared by reacting phosphorous oxychloride 
(POCl) with aromatic alcohol and morpholine. The phos 
phoric acid ester morpholide compound may contain tri 
arylphosphate up to 20% by weight during preparation. The 
compound containing triarylphosphate may be used without 
or after purification. In case using of a mixture of the 
phosphoric acid ester morpholide compounds, the phospho 
ric acid ester morpholide compound of x=1 is about 1 to 
99% by weight, the phosphoric acid ester morpholide com 
pound of x=2 is about 1 to 99% by weight, and the 
phosphoric acid ester morpholide compound of X=3 is about 
0 to 20% by weight. 
(E) Oligomer Type Phosphoric Acid Ester Morpholide 
Compound 
The oligomer type phosphoric acid ester morpholide 

compound is represented by the following formula (IV), 
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which is used in Single or in combination as a mixture. The 
compound is prepared by reacting an aryl compound Such as 
resorcinol, hydroquinone and bisphenol-A with arylmor 
pholinochlorophosphate in a conventional process. 

(IV) 
O O O 
| | | 

R-or-to-R-O-- to-R-O-i-o-R, 

c) () 
where R, is a Co aryl group or an alkyl-Substituted 

C6-20 aryl group, Rs is a Co-so aryl group or an 
alkyl-substituted Cao aryl group, y is 1 or 2, and m 
and n mean number average degree of polymerization 
and m+n is 0 to 3. 

Preferably R-7 is a phenyl group or an alkyl-Substituted 
phenyl group in which alkyl is methyl, ethyl, isopropyl, 
t-butyl, isobutyl, isoamyl or t-amyl, preferably methyl, 
ethyl, isopropyl or t-butyl, and Rs is resorcinol, hydro 
quinone or bisphenol-A. 

In the present invention, it is preferable to use an oligomer 
type phosphoric acid ester morpholide compound having an 
average value of n+m of about 0 to 3. The oligomer type 
phosphoric acid ester morpholide compound can be used as 
a mixture of oligomers in which n+m is 0, 1, 2 and 3, 
respectively. 

The methods of preparation of the oligomer type phos 
phoric acid ester morpholide compound are not limited, but 
the compound is generally prepared by reacting an aryl 
compound Such as resorcinol, hydroquinone and 
bisphenol-A with arylmorpholinochlorophosphate in the 
presence of a catalyst by a conventional process. The 
arylmorpholinochlorophosphate is prepared by reacting 
phosphorous oxychloride (POCl) with aromatic alcohol 
and morpholine. Diarylchlorophosphate and dimorpholi 
nochlorophosphate can be synthesized up to 20% by weight 
in the preparation process of the arylmorpholinochlorophoS 
phate. The oligomer type phosphoric acid ester morpholide 
compound Synthesized in accordance with the method above 
may contain about 0 to 10% by weight of a phosphoric acid 
ester morpholide compound of m+n=0, about 50 to 100% by 
weight of a phosphoric acid ester morpholide compound of 
m+n=1, about 0 to 40% by weight of a phosphoric acid ester 
morpholide compound of m+n=2 or over. The oligomer type 
phosphoric acid ester morpholide compound may be used 
without or after purification. 

(F) Fluorinated Polyolefin Resin 
The fluorinated polyolefin resin (F) according to the 

present invention is prepared by a conventional process, for 
example, the resin is prepared in an aqueous Solvent at 7-71 
kg/cm2 and 0-200° C., preferably 20-100° C., in the 
presence of a free radical forming catalyst Such as Sodium-, 
potassium-, or ammonium-peroxydisulphate. 

The examples of the fluorinated polyolefin resin are 
polytetrafluoroethylene, poly Vinylide ne fluoride, 
tetrafluoroethylene /vinylide nefluoride copolymer, 
tetrafluoroethylene/hexafluoropropylene copolymer, and 
ethylene/tetrafluoroethylene copolymer. The fluorinated 
polyolefin resin may be used in Single or in combination as 
a mixture. The fluorinated polyolefin resin has preferably 
average particle size of about 0.05 to 1000 um and density 
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8 
of about 1.2 to 2.3 g/cm. The fluorinated polyolefin resin 
functions to form a fibrillar network when the resin com 
position containing the fluorinated polyolefin resin is 
extruded, resulting to increase the flow Viscosity and to 
increase the Shrinkage during combustion So as to prevent 
the dripping phenomena. The fluorinated polyolefin resin is 
used in emulsion State or in powder State. In case using in 
emulsion State, dispersion of the fluorinated polyolefin resin 
is good, but the process will be Somewhat complicated. 
Accordingly, if the fluorinated polyolefin resin could be 
uniformly dispersed in the entire resin composition to form 
the fibrillar network structure, it is preferable to use the 
fluorinated polyolefin resin in powder State. 
The fluorinated polyolefin resin is used in an amount of 

about 0.5 to 5.0 parts by weight as per 100 parts by weight 
of (A)+(B)+(C)+(D) of the flame retardant thermoplastic 
resin composition according to the present invention. 

Other additives may be contained in the resin composition 
of the present invention. The additives include an additional 
flame retardant, a lubricant, a releasing agent, an anti 
dripping agent, an impact modifier, a plasticizer, a heat 
Stabilizer, an oxidation inhibitor, a light Stabilizer, a com 
patibilizer and the like. An inorganic filler Such as talc, Silica, 
mica, glass fiber, an organic or inorganic pigment and/or dye 
can be added too. The additives are employed in an amount 
of about 0 to 60 parts by weight as per 100 parts by weight 
of (A)+(B)+(C) of the flame retardant thermoplastic resin 
composition, preferably about 1 to 40 parts by weight. 
The flame retardant thermoplastic resin composition 

according to the present invention can be prepared by a 
conventional method. All the components and additives are 
mixed together and extruded through an extruder and are 
prepared in the form of pellets. 
The flame retardant thermoplastic resin composition 

according to the present invention can be applied to electric 
or electronic goods, automobile parts, office Supplies, etc 
which require good flame retardancy, Weld-line Strength and 
impact Strength. 
The invention may be better understood by reference to 

the following examples which are intended for the purpose 
of illustration and are not to be construed as in any way 
limiting the Scope of the present invention, which is defined 
in the claims appended hereto. In the following examples, all 
parts and percentage are by weight unless otherwise indi 
cated. 

EXAMPLES 

The components to prepare flameproof thermoplastic 
resin compositions in Examples 1-5 and Comparative 
Examples 1-4 are as follows: 

(A) Polycarbonate Resin 
Bisphenol-A type polycarbonate resin with a weight aver 

age molecular weight (M) of about 25,000 was used as the 
polycarbonate resin 

(B) Rubber Modified Styrene-Grafted Copolymer 
45 parts of butadiene rubber latex powder, 36 parts of 

Styrene, 14 parts of acrylonitrile and 150 parts of deionized 
water were mixed. To the mixture, 1.0 parts of potassium 
oleate, 0.4 parts of cumenhydroperoxide, and 0.3 parts of 
mercaptain-containing chain transfer agent were added. The 
blend was kept at 75 C. for 5 hours to obtain ABS latex. To 
the ABS latex, 1% Sulfuric acid was added, coagulated and 
dried to obtain Styrene-containing graft copolymer resin 
(g-ABS) in powder form. 
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(C) Styrene-Containing Copolymer 

71 parts of styrene, 29 parts of acrylonitrile, 120 parts of 
deionized water and 0.2 parts of azobisisobutylonitrile were 
blended. To the blend, 0.5 parts of tricalciumphosphate and 
0.3 parts of mercaptain-containing chain transfer agent were 
added. The resultant solution was heated to 80° C. for 90 
minutes and kept for 180 minutes. The resultant was washed, 
dehydrated and dried. Styrene-acrylonitrile copolymer 
(SAN) was obtained. 

(D) (Meth)acrylic Acid Ester Copolymer 

70 parts of methacrylic acid ester, 20 parts of styrene, 10 
parts of acrylonitrile, 120 parts of deionized water and 0.2 
parts of azobisisobutylonitrile were blended. To the blend, 
0.5 parts of tricalciumphosphate and 0.3 parts of mercaptan 
containing chain transfer agent were added. The resultant 
solution was heated to 80 C. for 90 minutes and kept for 
180 minutes. The resultant was washed, dehydrated and 
dried. 

(E) Phosphoric Acid Ester as Flame Retardant 
(E1) The bisphenol-A type phosphoric acid ester repre 

Sented by the chemical formula (II) is used, where R, R2, 
R and Rs are a phenyl group, which consists of 3.4% by 
weight of the compound of 1 =0, 85.4% by weight of the 
compound of 1=1, and 11.1% by weight of the compound of 
1=2, and which has an average of 1=1.0. 
(E.) Triphenylphosphate of 1=0 in the chemical formula 

(II) was used. 
(E.) The phosphoric acid ester morpholide compound was 

prepared by reacting phosphorous oxychloride (POCl) with 
morpholine, which is represented by the chemical formula 
(III) is used, where R is a phenyl group, which consists of 
86% by weight of the compound of x=1, and 5% by weight 
of the compound of x=2. 

(E.) The oligomer type phosphoric acid ester morpholide 
compound was prepared by reacting resorcinol with 
arylmorpholinochlorophosphate, which is represented by 
the chemical formula (IV) is used, where R, is a phenyl 
group and Rs is a resorcinol derivative, which consists of 
1.5% by weight of the compound of m+n=0 and y =1, 68.4% 
by weight of the compound of m+n=1 and y=1, and 30.1% 
by weight of the compound of m+n>2and y=1. 

(F) Fluorinated Polyolefin Resin 
Teflon (registered trademark) 7 AJ by Dupont company 

was used. 

EXAMPLES 1-5 

The components as shown in Table 1, an antioxidant and 
a heat Stabilizer were mixed in a conventional mixer and the 
mixture was extruded through a twin Screw extruder with 
L/D=35 and 0=45 mm at 240 C. to prepare in pellet form. 
The resin pellets were molded into test Specimens. 

Comparative Examples 1-4 

The Comparative Examples 1-4 were conducted in the 
Same manner as in Examples 1-4, respectively, except that 
polymethylmethacrylate resin(D") (product by LG Chemical 
Co. of Korea) was used. The components of the comparative 
examples are shown in Table 1. 
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TABLE 1. 

Examples Comparative Examples 

1. 2 3 4 5 1. 2 3 4 

(A) 73 8O 8O 70 70 73 8O 8O 70 
(B) 1O 1O 1O 1O 1O 1O 1O 1O 1O 
(C) 7 5 5 7 1O 7 1O 2O 
(D) 1O 5 5 13 1O 
(D) 1O 1O 
(E) 

(E1a) 1O 1O 1O 
(E1b) 2 2 12 
(E) 12 2 2 12 
(Es) 1O 12 12 
(F) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

Measurement of Physical Properties: 

(1) Heat Stability 

The test Specimens of Examples 1-5 and Comparative 
Examples 1-4 were heated at 20° C./min at the atmosphere 
of nitrogen and the temperatures to Start degradation of the 
Specimens were observed by measuring the loSS of mass of 
the Specimens. The temperatures of degradation of the resin 
composition were observed after volatilization of the flame 
retardant used. 

(2) Weld-Line Strength and Physical Properties 

The Specimens for measuring weld-line strength and 
physical properties were prepared by a 10 OZ extruder at 
250 C. The specimens were kept at the relative humidity of 
50% for 40 hours. The physical properties were measured in 
accordance with ASTM D256. 

(3) Physical Properties at High Extrusion Temperature 

The Specimens for measuring physical properties were 
prepared by a 10 oz extruder at 280 C. The specimens were 
kept at the relative humidity of 50% for 40 hours. The 
physical properties were measured in accordance with 
ASTM D256. 

(4) Flame Retardancy 

The Specimens for measuring flame retardancy were 
prepared by a 10 oz extruder at 250 C. The specimens were 
kept at the relative humidity of 50% for 40 hours. The flame 
retardancy were measured in accordance with UL94VB. For 
each Example and Comparative Example, five specimens 
were tested for combustion time and average combustion 
time. 

(5) Heat Resistance 
The heat resistance was measured in accordance with 

ASTM D1525. 

The test results of Examples 1-5 and Comparative 
Examples 1-4 are shown in Table 2. Methacrylic acid ester 
copolymer was used as a compatibilizing agent in Examples 
1-5, polymethylmethacrylate was used as a compatibilizing 
agent in Comparative Examples 1 and 3, and no compati 
bilizing agent was used in Comparative Examples 2 and 4. 
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TABLE 2 

Examples 

1. 2 3 4 5 

UL94VB (1/12") W-O W-O W-O W-O W-O 
Average Combustion 

Time (sec) 2.O 2.2 2.1 1.9 2.7 
Max. Combustion 

Time (sec) 4 5 5 4 6 
Drippings/Tests O/5 O/5 O/5 O/5 O/5 
High Temperature 
Impact Strength (/s") 

(kg.cm/cm) 33 35 33 3O 31 
Weld-Line 
Impact Strength (1/8") 

(kg.cm/cm) 14 15 15 13 13 
VST (C.) 91 90 94 90 90 
Degradation Temp. (C.) 405 411 412 4O1 4O6 

AS shown in Table 2, the resin compositions employing 
compatibilizing agent has flame retardancy of V-0 regard 
less of the amount of polycarbonate resin. However, in case 
not using compatibilizing agent, the flame retardancy of V-0 
can be obtained only if polycarbonate resin is used in a large 
amount. However, in this case, combustion time is variable, 
and the time can be longer Sometimes. The resin composi 
tions employing compatibilizing agent are Superior to the 
resin compositions not employing compatibilizing agent in 
weld-line impact strength, high temperature notched impact 
Strength and heat Stability. 
On the other hand, in case of Comparative Examples 1 

and 3 using polymethylmethacrylate as a compatibilizing 
agent, the resin compositions show good Weld-line Strength 
and high temperature notched impact Strength, but poor heat 
Stability. In addition, in this case, combustion time is 
variable, and the time can be longer Sometimes. 

The present invention can be easily carried out by an 
ordinary skilled perSon in the art. Many modifications and 
changes may be deemed to be with the Scope of the present 
invention as defined in the following claims. 
What is claimed is: 
1. A flame retardant thermoplastic resin composition 

comprising: 
(A) about 45 to 95 parts by weight of a polycarbonate 

resin; 
(B) about 1 to 50 parts by weight of a rubber modified 

Styrene-grafted copolymer prepared by graft 
polymerizing 
(b) about 5 to 95 parts by weight of a monomer 

mixture comprising about 50 to 95% by weight of 
Styrene, C.-methylstyrene, halogen- or alkyl 
substituted styrene or a mixture thereof and about 5 
to 50% by weight of acrylonitrile, methacrylonitrile, 
maleic acid anhydride, C alkyl- or phenyl 
N-Substituted maleimide or a mixture thereof onto 

(b) about 5 to 95 parts by weight of a rubber polymer 
Selected from the group consisting of butadiene 
rubber, acryl rubber, ethylene-propylene rubber, 
Styrene-butadiene rubber, acrylonitrile-butadiene 
rubber, isoprene rubber, copolymer of ethylene 
propylene-diene (EPDM), poly organosiloxane 
polyalkyl(meth)acrylate rubber or a mixture thereof; 
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Comparative Examples 

1. 2 3 4 

V-1 W-O V-2 V-2 

3.2 3.5 4.6 8.5 

11 9 12 15 
O/5 O/5 2/5 2/5 

28 12 27 11 

13 1O 13 9 
91 91 90 91 
383 416 385 415 

(C) about 0.5 to 50 parts by weight of a styrene-containing 
copolymer polymerized with 
(c) about 50 to 95% by weight of styrene, 

C.-methylstyrene, halogen- or alkyl-Substituted Sty 
rene or a mixture thereof and 

(c) about 5 to 50% by weight of acrylonitrile, 
methacrylonitrile, maleic acid anhydride, C alkyl 
or phenyl N-substituted maleimide or a mixture 
thereof; 

(D) about 0.5 to 50 parts by weight of a (meth)acrylic acid 
ester copolymer polymerized with 
(d) about 44 to 90% by weight of a methacrylic acid 

alkyl ester, a Cls acrylic acid alkyl ester, or a 
mixture thereof, 

(d) about 5 to 55% by weight of styrene, 
C.-methylstyrene, halogen- or alkyl-Substituted Sty 
rene or a mixture thereof and 

(d) about 1 to 20% by weight of acrylonitrile, 
methacrylonitrile, or a mixture thereof; 

(E) about 1 to 30 parts by weight of a phosphoric acid 
ester as a flame retardant, and 

(F) about 0.05 to 5.0 parts by weight of a fluorinated 
polyolefin resin with average particle size of about 0.05 
to 1000 um and density of about 1.2 to 2.3 g/cm as per 
100 parts by weight of (A)+(B)+(C)+(D), 

wherein Said phosphoric acid ester is a compound (E) has 
the following formula (II): 

(II) 

R-0--0 R-0--0 R5 
O O 

R2 R4 

where R, R2, R and Rs are a Co aryl group or an 
alkyl-Substituted Co aryl group, respectively and R 
is Coso aryl group or an alkyl-Substituted Cao aryl 
group; and 

1 means number average degree of polymerization and is 
a value of 0 to 3. 

2. The flame retardant thermoplastic resin composition as 
defined in claim 1, wherein said Cls methacrylic acid alkyl 
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ester is Selected from the group consisting of methacrylic 
acid methyl ester, methacrylic acid ethyl ester and meth 
acrylic acid propyl ester and said Cls acrylic, acid alkyl 
ester is Selected from the group consisting of acrylic acid 
methyl ester and acrylic acid ethyl ester. 

3. The flame retardant thermoplastic resin composition as 
defined in claim 1, wherein said R, R, R and Rs are a 
phenyl group or an alkyl-Substituted phenyl group in which 
alkyl is methyl, ethyl, isopropyl or t-butyl. 

4. The flame retardant thermoplastic resin composition as 
defined in claim 1, wherein said R is a resorcinol, hydro 
quinone or bisphenol-A group. 

5. A molded article produced from the flame retardant 
thermoplastic resin composition as defined in claim 1. 

6. A flame retardant thermoplastic resin composition 
comprising: 

(A) about 70 to 80 parts by weight of a polycarbonate 
resin; 

(B) about 10 parts by weight of a rubber modified 
Styrene-grafted copolymer prepared by graft 
polymerizing 
(b) about 5 to 95 parts by weight of a monomer 

mixture comprising about 36 parts by weight of 
Styrene and about 14 parts by weight of acrylonitrile, 

(b) about 45 parts by weight of a butadiene rubber; 
(C) about 5 to 10 parts by weight of a styrene-containing 

copolymer polymerized with 
(c) about 75 parts by weight of Styrene, and 
(c) about 29 parts by Weight of acrylonitrile; 

(D) about 5 to 13 parts by weight of a (meth)acrylic acid 
ester copolymer polymerized with 
(d) about 70 parts by weight methacrylic acid ester, 
(d) about 20 parts by weight of Styrene, and 
(d) about 10 parts by weight of acrylonitrile; 

(E) about 2 to 12 parts by weight of a phosphoric acid 
ester as a flame retardant, and 

(F) about 0.4 parts by weight of a fluorinated polyolefin 
resin with average particle size of about 0.05 to 1000 
tum and density of about 1.2 to 2.3 g/cm as per 100 
parts by weight of (A)+(B)+(C)+(D), 

wherein Said phosphoric acid ester is triphenyl phosphate, 
or a compound (E) represented by the formula (II) or 
mixtures thereof: 

(II) 

R-0--0 R-0--0 Rs 
O O 

R2 R4 

where R, R2, R and Rs are phenyl groups, R is a 
resorcinol, hydroquinone or bisphenol-A group, and 1 
is 1.0 

7. The flame retardant thermoplastic resin composition as 
defined in claim 6, wherein said phosphoric acid ester (E) is 
a mixture of compounds (E) represented by the following 
formula (II): 

1O 
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(II) 
O O 

R-0--0 R-0--0 Rs 
O O 

R2 R4 

where R, R2, R and Rs are phenyl groups, R is a 
bisphenol-A group, and 3.4% by weight of the phosphoric 
acid esters that comprise (E) have 1=0, 85.4% by weight of 
the phosphoric acid esters that comprise (E) have 1=1, and 
11.1% by weight of the phosphoric acid esters that comprise 
(E) have 1=2. 

8. The flame retardant thermoplastic resin composition as 
defined in claim 6, said phosphoric acid ester (E) is triph 
enylphosphate. 

9. A flame retardant thermoplastic resin composition 
comprising: 

(A) about 45 to 95 parts by weight of a polycarbonate 
reSIn, 

(B) about 1 to 50 parts by weight of a rubber modified 
Styrene-grafted copolymer prepared by graft 
polymerizing 
(b) about 5 to 95 parts by weight of a monomer 

mixture comprising about 50 to 95% by weight of 
Styrene, C.-methylstyrene, halogen- or alkyl 
substituted styrene or a mixture thereof and about 5 
to 50% by weight of acrylonitrile, methacrylonitrile, 
maleic acid anhydride, C alkyl- or phenyl 
N-Substituted maleimide or a mixture thereof onto 
(b) about 5 to 95 parts by weight of a rubber 
polymer Selected from the group consisting of buta 
diene rubber, acryl rubber, ethylene-propylene 
rubber, styrene-butadiene rubber, acrylonitrile 
butadiene rubber, isoprene rubber, copolymer of 
ethylene - propylene - die ne (EPDM), 
polyorganosiloxane-polyalkyl(meth)acrylate rubber 
or a mixture thereof; 

(C) about 0.5 to 50 parts by weight of a styrene-containing 
copolymer polymerized with 
(c) about 50 to 95% by weight of styrene, 

C.-methylstyrene, halogen- or alkyl-Substituted Sty 
rene or a mixture thereof and 

(c) about 5 to 50% by weight of acrylonitrile, 
methacrylonitrile, maleic acid anhydride, C alkyl 
or phenyl N-substituted maleimide or a mixture 
thereof; 

(D) about 0.5 to 50 parts by weight of a (meth)acrylic acid 
ester copolymer polymerized with 
(d) about 44 to 90% by weight of a methacrylic acid 

alkyl ester, a Cls acrylic acid alkyl ester, or a 
mixture thereof, 

(d) about 5 to 55% by weight of styrene, 
C.-methylstyrene, halogen- or alkyl-Substituted Sty 
rene or a mixture thereof and 

(d) about 1 to 20% by weight of acrylonitrile, 
methacrylonitrile, or a mixture thereof; 

(E) about 1 to 30 parts by weight of a phosphoric acid 
ester as a flame retardant, and 

(F) about 0.05 to 5.0 parts by weight of a fluorinated 
polyolefin resin with average particle size of about 0.05 
to 1000 um and density of about 1.2 to 2.3 g/cm, as per 
100 parts by weight of (A)+(B)+(C)+(D), 

wherein Said phosphoric acid ester is a compound (E) 
having the following formula (III), 
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(III) 
O 

O N Peo 
\ / 

where R is a Co aryl group or an alkyl-Substituted 
Co aryl group, and X is an integer of 1 to 3. 

10. The flame retardant thermoplastic resin composition 
as defined in claim 9, wherein Said Cls methacrylic acid 
alkyl ester is Selected from the group consisting of meth 
acrylic acid methyl ester, methacrylic acid ethyl ester and 
methacrylic acid ester and Said Cls acrylic acid alkyl ester 
is Selected from the group consisting of acrylic acid methyl 
ester and crylic acid ethyl ester. 

11. The flame retardant thermoplastic resin composition 
as defined in claim 9, wherein said R is a phenyl group, a 
cresyl group, a t-butylphenyl group, or an isopropylphenyl 
grOup. 

12. The flame retardant thermoplastic resin composition 
as defined in claim 9, wherein said X is 1 or 2. 

13. A molded produced from the flame retardant thermo 
plastic resin composition as defined in claim 9. 

14. A flame retardant thermoplastic resin composition 
comprising: 

(A) about 70 to 80 parts by weight of a polycarbonate 
resin; 

(B) about 10 parts by weight of a rubber modified 
Styrene-grafted copolymer prepared by graft 
polymerizing 
(b) about 5 to 95 parts by weight of a monomer 

mixture comprising about 36 parts by weight of 
Styrene and about 14 parts by weight of acrylonitrile, 

(b) about 45 parts by weight of a butadiene rubber; 
(C) about 5 to 10 parts by weight of a styrene-containing 

copolymer polymerized with 
(c) about 75 parts by weight of Styrene, and 
(c) about 29 parts by weight of acrylonitrile; 

(D) about 5 to 13 parts by weight of a (meth)acrylic acid 
ester copolymer polymerized with 
(d) about 70 parts by weight methacrylic acid ester, 
(d) about 20 parts by weight of Styrene, and 
(d) about 10 parts by weight of acrylonitrile; 

(E) about 2 to 12 parts by weight of a phosphoric acid 
ester as a flame retardant, and 

(F) about 0.4 parts by weight of a fluorinated polyolefin 
resin with average particle size of about 0.05 to 

1000 um and density of about 1.2 to 2.3 g/cm as per 100 
parts by weight of (A)+(B)+(C)+(D), wherein said 
phosphoric acid ester is a compound (E2) represented 
by the following formula (III), or mixtures thereof: 

(III) 
O 

O N Peo 
\ / 

where R6 is a phenyl group and X is an integer of 1 in 
86% by weight of the phosphoric acid esters that 
comprise (E) and X is an integer of 2 in 5% by weight 
of the phosphoric acid esters that comprise (E). 

15. The flame retardant thermoplastic resin composition 
as defined in claim 14, wherein Said phosphoric acid ester 
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(E) is a mixture of compounds (E) represented by the 
following formula (III): 

(III) 
O 

O N Peo-il, 
\ / 

where R is a phenyl group and X is an integer of 1 in 86% 
by weight of the phosphoric acid esters that comprise 
(E) and X is an integer of 2 in 5% by weight of the 
phosphoric acid esters that comprise (E). 

16. A flame retardant thermoplastic resin composition 
produced by adding and mixing together the following 
Separate components: 

(A) about 45 to 95 parts by weight of a polycarbonate 
resin; 

(B) about 1 to 50 parts by weight of a rubber modified 
Styrene-grafted copolymer prepared by graft 
polymerizing 
(b) about 5 to 95 parts by weight of a monomer 

mixture comprising about 50 to 95% by weight of 
Styrene, C.-methylstyrene, halogen- or alkyl 
substituted styrene or a mixture thereof and about 5 
to 50% by weight of acrylonitrile, methacrylonitrile, 
maleic acid anhydride, C alkyl- or phenyl 
N-Substituted maleimide or a mixture thereof onto 

(b) about 5 to 95 parts by weight of a rubber polymer 
Selected from the group consisting of butadiene 
rubber, acryl rubber, ethylene-propylene rubber, 
Styrene-butadiene rubber, acrylonitrile-butadiene 
rubber, isoprene rubber, copolymer of ethylene 
propylene-diene (EPDM), poly organosiloxane 
polyalkyl(meth)acrylate rubber or a mixture thereof; 

(C) about 0.5 to 50 parts by weight of a styrene-containing 
copolymer polymerized with 
(c) about 50 to 95% by weight of styrene, 

C.-methylstyrene, halogen- or alkyl-Substituted Sty 
rene or a mixture thereof and 

(c) about 5 to 50% by weight of acrylonitrile, 
methacrylonitrile, maleic acid anhydride, C. 
alkyl- or phenyl N-substituted maleimide or a mix 
ture thereof; 

(D) about 0.5 to 50 parts by weight of a (meth)acrylic acid 
ester copolymer polymerized with 
(d) about 44 to 90% by weight of a methacrylic acid 

alkyl ester, a Cls acrylic acid alkyl ester, or a 
mixture thereof, 

(d) about 5 to 55% by weight of styrene, 
C.-methylstyrene, halogen- or alkyl-Substituted Sty 
rene or a mixture thereof and 

(d) about 1 to 20% by weight of acrylonitrile, 
methacrylonitrile, or a mixture thereof; 

(E) about 1 to 30 parts by weight of a phosphoric acid 
ester as a flame retardant, and 

(F) about 0.05 to 5.0 parts by weight of a fluorinated 
polyolefin resin with average particle size of about 0.05 
to 1000 um and density of about 1.2 to 2.3 g/cm as per 
100 parts by weight of (A)+(B)+(C)+(D), 

wherein Said phosphoric acid ester is a compound (E) has 
the following formula (II): 
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(II) 
O O 

R-0--0 R-0--0 Rs 
O O 

R2 R4 

where R, R2, R and Rs are a C-2 aryl group or an 
alkyl-Substituted Co aryl group, respectively and R 
is Co-so aryl group or an alkyl-Substituted Co-so aryl 
group, and 

1 means number average degree of polymerization and is 
a value of 0 to 3. 

17. The flame retardant thermoplastic resin composition 
as defined in claim 16, wherein Said R, R2, R and Rs are 
a phenyl group or an alkyl-Substituted phenyl group in 
which alkyl is methyl, ethyl, isopropyl or t-butyl. 

18. The flame retardant thermoplastic resin composition 
as defined in claim 16, wherein said R is a resorcinol, 
hydroquinone or bisphenol-A group. 

19. The flame retardant thermoplastic resin composition 
as defined in claim 16, where R, R2, R and Rs are phenyl 
groups, R is a resorcinol, hydroquinone or bisphenol-A 
group, and 1 is 1.0. 

20. A flame retardant thermoplastic resin composition 
produced by adding and mixing together the following 
Separate components: 

(A) about 45 to 95 parts by weight of a polycarbonate 
resin; 

(B) about 1 to 50 parts by weight of a rubber modified 
Styrene-grafted copolymer prepared by graft 
polymerizing 
(b) about 5 to 95 parts by weight of a monomer 

mixture comprising about 50 to 95% by weight of 
Styrene, C.-methylstyrene, halogen- or alkyl 
substituted styrene or a mixture thereof and about 5 
to 50% by weight of acrylonitrile, methacrylonitrile, 
maleic acid anhydride, C alkyl- or phenyl 
N-Substituted maleimide or a mixture thereof onto 

(b) about 5 to 95 parts by weight of a rubber polymer 
Selected from the group consisting of butadiene 
rubber, acryl rubber, ethylene-propylene rubber, 
Styrene-butadiene rubber, acrylonitrile-butadiene 
rubber, isoprene rubber, copolymer of ethylene 
propylene-diene (EPDM), poly organosiloxane 
polyalkyl(meth)acrylate rubber or a mixture thereof; 

(C) about 0.5 to 50 parts by weight of a styrene-containing 
copolymer polymerized with 
(c) about 50 to 95% by weight of styrene, 

a:-methylstyrene, halogen- or alkyl-Substituted Sty 
rene or a mixture thereof and 
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(c) about 5 to 50% by weight of acrylonitrile, 

methacrylonitrile, maleic acid anhydride, C 
alkyl-or phenyl N-substituted maleimide or a mix 
ture thereof; 

(D) about 0.5 to 50 parts by weight of a (meth)acrylic acid 
ester copolymer polymerized with 
(d) about 44 to 90% by weight of a methacrylic acid 

alkyl ester, a Cls acrylic acid alkyl ester, or a 
mixture thereof, 

(d) about 5 to 55% by weight of styrene, 
(C.-methylstyrene, halogen- or alkyl-substituted Sty 
rene or a mixture thereof and 

(d) about 1 to 20% by weight of acrylonitrile, 
methacrylonitrile, or a mixture thereof; 

(E) about 1 to 30 parts by weight of a phosphoric acid 
ester as a flame retardant, and 

(F) about 0.05 to 5.0 parts by weight of a fluorinated 
polyolefin resin with average particle size of about 0.05 
to 1000 um and density of about 1.2 to 2.3 g/cm as per 
100 parts by weight of (A)+(B)+(C)+(D), 

wherein Said phosphoric acid ester is a compound (E) 
having the following formula (III) or mixtures thereof: 

(III) 
O 

O N Peo 
\ / 

where R is a Co aryl group or an alkyl-substituted 
Co aryl group, and X is an integer of 1 to 3. 

21. The flame retardant thermoplastic resin composition 
as defined in claim 20, wherein Said R is a phenyl group, a 
cresyl group, a t-butylphenyl group, or an isopropylphenyl 
grOup. 

22. The flame retardant thermoplastic resin composition 
as defined in claim 20, wherein Said phosphoric acid ester 
(E) is a mixture of compounds (E) represented by the 
following formula (III): 

(III) 
O 

O N Peo 
\ / 

where R is a phenyl group and X is an integer of 1 in 86% 
by weight of the phosphoric acid esters that comprise 
(E) and X is an integer of 2 in 5% by weight of the 
phosphoric acid esters that comprise (E). 

k k k k k 


